Let Jf?(m;t) be the finite-dimensional odd Hamiltonian superalgebra over a field of prime characteristic. By determining ad-nilpotent elements in the even part, the natural filtration of Jff(m\t) is proved to be invariant in the following sense: If ip : Jf?(m\t) -* J4?(m'\?) is an isomorphism then (p(Jf(m\t)j) = Jf (m';£')i for all i > -1. Using the result, we complete the classification of odd Hamiltonian superalgebras. Finally, we determine the automorphism group of the restricted odd Hamiltonian superalgebra and give further properties.
Preliminaries

Notation and conventions
The following notation and conventions are used throughout this paper:
• F denotes the underlying field of characteristic p > 2, 2 2 the ring of integers modulo 2; N and N o the positive integer set and nonnegative integer set, respectively.
• Fixm 6 N\{1,2}.
• U(m) denotes the divided power algebra over F with the F-basis (x • Obviously, {x' 0^" | a e N^1, M 6 B(m)} is an F-basis of A(m, m).
• where A:^ := 0 whenever fi £ N^1.
• If deg(;c) occurs in this paper, we always regard x as a 22-homogeneous element and deg(x) the 2 2 -degree of x.
• Define Then W(m, m) is an infinite-dimensional Lie superalgebra (see [23] ), which is a subalgebra of Der [4] The following formula holds in W(m, m):
Consequently, 
The ad-nilpotent elements in J£|
Let L be a Lie superalgebra and 5 a nonempty subset of L. Recall that an element x of 5 is called ad-nilpotent, if ad x is a nilpotent linear transformation of L. We denote by nil(S) the set of ad-nilpotent elements in 5. • For £ e J2fo)> we identify p(E) with its matrix with respect to the fixed basis. Let pl(m, m) denote the general linear Lie superalgebra of 2m x 2m matrices over F (see [15] ). Let Then p (m) is a subalgebra of pl(m, m) (see [8, page 16] ).
In the following e t j denotes the 2m x 2m matrix having 1 in (/', j) position and 0's elsewhere. The following lemma only needs straightforward verifications, which are omitted.
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(iv), p(E[ 0 ]) e p (m)o-Thus we may suppose that p(E
Assume that E [0 ] ^ 0. According to Lemma 2.6 (iii), A is a nonzero matrix. Put A = (Cjj) mxm . Suppose that the l-th row is the leading nonzero row and the r-th column is the leading nonzero column.
We treat two cases separately. 
This matrix is of the following form [* 0 " *], where A,, is a t x t matrix whose (t, t)-entry is -c kt ^ 0 and remaining entries are 0. Proceeding analogously to Case (i), we may prove that lE,T H (Jc,'JCit)] is not ad-nilpotent, contradicting the assumption that £efl.
We conclude that £ l0) = 0, E = E x € 3^x. D
Natural filtration and classification
For the sake of simplicity, an isomorphism between two odd Hamiltonian superalgebras will be called an /"-isomorphism. In this section, we shall prove that the natural filtration of J^ is invariant under f-isomorphisms, that is, 
Case (i): I < t.
Let k := max{/ 6 Y o | c,j ^ 0}. Then I < t < k and c lk # 0. If Z = it, proceeding similarly as in the proof of Theorem 2.7, we may prove that £ is not ad-nilpotent, which gives a contradiction.
If Furthermore, we obtain that
(7)
On the other hand, by Lemma 3.1, T H (x (2£k) xr) € £1. Hence (7) implies that E i T, which is a contradiction. 
Case (ii): I > t.
Let it := max{i € Y o | c it £ 0}. Then k > / > t,
By Lemma 2.2, [E, G] i nil(Jf).
Notice that G e J j n / o . This contradicts the assumption that £e<t>. Hence £[_u = 0, E e Jf 0 -So * c J%>, as required.
• Before proving the following main theorem we recall the notation introduced in the beginning of Section 2. PROOF. This is a direct consequence of Theorem 3.4.
• As a direct application of Theorem 3.4, we establish the following property of isomorphisms of odd Hamiltonian superalgebras.
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We assert that ^( m ; * )^,^, 2 <^( w^V * -2 r According to (8) and the definition of J4?{m\ t), the implication 'D' is clear. Notice that T H (*<>**>) e Jf(m;t)^_ 2] but T H So our assertion holds and therefore, dim Jf(m;t). ,-> dim Jf{m\ r'). ,;_ 2| . On the other hand, Theorem 3.4 implies that The converse implication is automatic. The proof is completed.
•
The automorphism group of J*¥{m, m; 1)
Recall that a Lie superalgebra L = LQ® LJ over F is called restricted, if the Lie algebra Ljj is restricted and the Lo-module Lj is restricted (see [13] ). The proof of The main result of this section is the following theorem. To prove it, we need the following lemmas. First we introduce some notation. Let M2m (^) denote the F-algebra consisting of all 2m x 2m matrices over %, pr (0 , and pr, be the projections of ^ onto^o] = F and %, respectively. For A = (a,^) e M set pr, 0| A := (pr, 0 ,(a,j)) and pr, A := (pr,(a iy )). 
use, available at https://www.cambridge.org/core/terms. https://doi.org/10.1017/S1446788700009368 [15] Finite-dimensional odd Hamiltonian superalgebras 127
Comparing (10) and (11) ByLemma4.5, it is easy to see that a(XJ)E X , a(x*,)£ 2 e W t . Thus we obtain from (13) and (14), -Xj )D k + ( -D^W t , ) -**-)£>,. = 0 (mod W,).
Since k ^ j ' , we obtain cr(x ; ) == Xj (mod ^+ i ) . Now using induction on \a\ + |u|, one may prove that o(x (a) x") = x (a) x u (mod % a \ +M+i ). This means a e Aut, â nd therefore a e A u t , (^ : Jff). Hence 4>(Aut ( -C2C : Jif)) D Aut, J f .
(ii) The proof is completely analogous to (i), therefore is omitted. Hence (iv) holds.
